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® Stabilized polypropylene resin composition. 



@ A polypropylene resin containing an a-olefinic copolymer rubber and an inorganic filler is stabilized 
by incorporating therein the following 6 components : 

(A) a hindered phenolic compound having a molecular weight of not less than 500, 

(B) a higrwnoiecuiar hindered piperidine compound such as poly[{6-(i, 1.3.3 - tetramethyi butyJ)am*h 
no-1 ,3,5-triazine-2 v 4- 

dryl>{(i2,6,6-tetramethyl^piperkJyl)-imino 

(C) a low-molecular hindered piperidine compound such as 2-methyi-2^2,2,6,6-tetrameUnyl-^ 
piperidyi)aminc-h4^2A6,S-tetrarnethyi^ 

(D) a benzoate compound such as 2,4-di-t-butyiphenyl 3,5-dKt-butyi-4-rrydroxybenzoate. 

(E) a phosphorous compound such as bfe(2,4-di-t-b*jty1phenyl) pentaerythrito! diphosphate, and 

(F) an amide compound such as ethylenebisstearyiamide. This composition may also contain a sulfur 
compound such as dialkyf thiodipropionate and pentaerythritol tetrakis(3-allylthioproptonate). The 
composition disclosed is stable not only against heat and oxidation but also against light 
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STABILIZED POLYPROPYLENE RESIN COMPOSITION 



The present invention relates to a stabilized polypropylene resin composition containing a-olefinic 
copolymer rubber and inorganic filler and more particularly, to a polypropylene resin composition having excel- 
lent stability not only against heat and oxidation but also against light 
5 Polypropylene resins have excellent physical, chemical and electrical properties and are useful as mate- 

rials forfibers, molded articles, sheets, films and the like. For further improvements of impact resistance, rigidity, 
heat distortion temperature and dimensional stability of polypropylene molded articles, addition of a-olefinic 
copolymer rubbers and/or inorganic fillers has been widely employed. 

Polypropylene resins containing such a-olefinic copolymer rubbers and inorganic fillers are mainly used 
10 for parts of automobiles and electric articles, but it is well known that they undergo deterioration by the actions 
of heat, oxygen and light, thereby lowering their mechanical prepenses. 

Hitherto, various stabilizers haye been used for solving these problems. For example, various phenolic 
compounds such as mentioned below have been used for inhibiting deterioration due to heat and oxidation. 
2,6-Di-t-butyi-4-methy!phenoi, 
15 1 ,3,5-Tris(3,5-di-t-butyl-4-hydroxybenzyl) 

isocyanurate, 

Tetrakis[3-(3 f 5-dht-butyI-4-hydroxyphenyl)- 
propionyloxymethy!]methane. 
It is also known to use sulfur compounds such as mentioned below together with these phenolic compounds 
20 in order to further improve oxidation inhibitory ability of these phenolic compounds: 
Dilauryl thiodipropionate, 

Pentaerythritol tetrakis(3-dodecyithiopropionate). 
On the other hand, it is known to use various light stabilizers such as benzophenone compounds, benzot- 
riazole compounds, nickel chelate compounds, and hindered amine compounds each alone or in combination 
25 for inhibiting deterioration due to light Furthermore, many proposals have been made to use these known stabi- 
lizers or compounds in combination. 

However, these conventionally proposed polypropylene resin compositions do not have sufficient stability 
not only against heat and oxidation, but also against light, and hence, it has been strongly desired to develop 
stabilizer systems having excellent performance against heat, oxidation and light 
30 As a result of intensive research conducted by the inventors, it has been found that very excellent perform- 

ance can be obtained when a specific hindered phenolic compound, a specific high-molecular hindered piperi- 
dine compound, a specific low-molecular hindered piperidine compound, a specific benzoate compound, a 
specific phosphorus compound and a specific amide compound are used in combination, and the present inven- 
tion has been accomplished. It has been also found that further excellent performance can be obtained by using 
35 a specific amount of a specific sulfur compound in combination with the above compounds. 

Thus, the present invention provides a polypropylene resin composition which comprises 100 parts by 
weight of a polypropylene resin mixture comprising a polypropylene, 5 to 40% by weight of an a-olefinic 
copolymer rubber and 5 to 40% by weight of an inorganic filler, each based on the total weight of the mixture, 
and said composition further comprising the following components: 
40 (A) 0.01 to 1 part by weight of a hindered phenolic compound having a molecular weight of not less than 

500; 

(B) 0.01 to 1 part by weight of a high-molecular hindered piperidine compound having a repeating unit selec- 
ted from the following formulas (B - 1) through (B - 3): 



45 



so 
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wherein n is 2 to 20, 



( CH 2 > 




wherein n is 2 to 20; 

(C) 0.01 to 1 part by weight of a low-molecular hindered piperidine compound selected from the following 
formulas (C - 1) and (C - 2): 




wherein R, is hydrogen or alkyi of 1 to 3 carbon atoms, 
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wherein R 2 is hydrogen or alkyl of 1 to 3 carbon atoms; 

(D) 0.01 to 1 part by weight of a benzoate compound represented by the following formula (D - 1): 




wherein R 3 is t-butyl or t-amyi; 

(E) 0.01 to 1 part by weight of a phosphorous compound selected from the following formulas (E - 1) through 
(E-5): 




(E - 5); 
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and 

(F) 0.01 to 1 part by weight fan amide compound represented by the following pormula (F - 1); 



O 

ii 



(F - 1) 



10 wherein R4 is atkyt of 5 to 21 carbon atoms or alkenyl of 5 to 21 carbon atoms, and m is an integer of 1 to 6. 

The present invention further provides a polypropylene resin composition which comprises, in addition to 
the above components (A), (B) t (C), (D), (E) and (F), not more than 0.2 part by weight of a sulfur compound 
(G) selected from those represented by the following formulas (G - 1) and (G - 2): 



15 



20 



R,- O -C — CH-CH-, — 



(G - 1) 



wherein R5 Is alkyl of 4 to 20 carbon atoms. 
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R 6 — S- CH 2 CH 2 — C— O- CH 2 



(G - 2) 



J4 



wherein Re is alkyl of 4 to 20 carbon atoms. 

The polypropylene which is a base component of the composition of the present invention may be a 
homopoiymer of propylene and besides, may be copolymers containing an ethylene component in addition to 
the propylene as a main component, including propylene-ethylene block copolymer and block copolymer of pro- 
pylene and ethylene-propylene rubber. Among them, the latter, especially block copolymers containing an 
ethylene component are preferred. When a copolymer containing an ethylene component is used, the ethylene 
component is contained usually in an amount of not more than 20% by weight based on the weight of the 
copolymer. The polypropylene resin mixture in the present invention contains an a-olefinic copolymer rubber 
and an inorganic filler in addition to the above polypropylene. 

The a-olefinic copolymer rubber used in the present invention is a rubber-like polymer obtained by copolynv 
erization of two or more a-olefins. The a-olefins which are co polymerizing components include, for example, 
those of 2-12 carbon atoms. Copolymer rubbers of ethylene and another a-olefin are especially preferred as 
the a-olefinic copolymer rubber. The a-olefins to be copdymerized with ethylene are, for example, of 3-12 car- 
bon atoms and include, for example, propylene, 1-butene. 1-pentene, 1-hexene,4-methyM-pentene, 1-octene, 
and mixtures thereof. Among them preferred are propylene and 1-butene. When copolymer rubbers of ethylene 
and another a-olefin are used, ethylene content in the copolymerrubbers is preferably about 45-95% by weight, 
more preferably about 50-80% by weight The a-olefinic copolymer rubbers to be used in the present invention 
further include those copolymerized with a third component of a straight chain or cyclic monomer having non- 
conjugated double bond such as 5-ethyIidene-2-norbomene and dicyclopentadiene. 

Amount of a-olefinic copolymer rubber blended with polypropylene resin is 5-40% by weight, preferably 
5-30% by weight based on the total weight of the polypropylene resin mixture. If the amount is less than 5% 
by weight the composition is inferior in impact resistance and, if it is more than 40% by weight, the composition 
becomes troublesome in processability. etc. 

Inorganic fillers used in the present invention include, for example, talc, carbon black, titanium dioxide, zinc 
oxide, aluminum hydroxide, calcium carbonate, magnesium carbonate, calcium sulfate, barium sulfate, calcium 
silicate, magnesium silicate, micas, seliaite, kaolin, zeolite, silica, asbestos, glass fiber, carbon fiber, barium 
titanate, and lead titanate. These may be used each alone or in combination of two or more. These inorganic 
fillers preferably have an average particle size of 20 \x or less, more preferably 5 u, or less. In the present inven- 
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tion, talc is especially preferred among the inorganic fillers, it is also effective to use talc in combination with 
other inorganic fillers mentioned above. 

Amount of the inorganic filler blended with the polypropylene resin is 5-40% by weight, preferably 5-30% 
by weight based on the total weight of the polypropylene resin mixture. If the amount is less than 5% by weight, 
s the composition is inferior in rigidity and, if it is more than 40% by weight, the composition becomes troublesome 
in processability, etc. When talc is used in combination with other inorganic fillers, it is preferred to use the other 
inorganic fillers in an amount of 0-20% by weight of the polypropylene resin mixture depending on objects and 
to use talc in such an amount that total amount of inorganic fillers does not exceed 40% by weight 

The polypropylene resin mixture herein comprises the polypropylene, 5 to 40% by weight of the a-olefinic 
10 copolymer rubber and 5 to 40% by weight of the inorganic filler. It may contain further components, but usually 
the balance is the polypropylene. The mixture preferably comprises 50% by weight or more of the polyp- 
ropylene. 

In the present invention, the aforementioned components (A), (B), (C), (D), (E) and (F) are added to the 
polypropylene resin containing the a-olefinic copolymer rubber and the inorganic filler as mentioned above. 
is The hindered phenolic compound (A) used in the present invention may be any of those which have a 

molecular weight of 500 or more and is not critical. Examples thereof are as follows: 

A-1: 3,9-Bls[2^3-(3-t-butyI-4-hydroxy-^ 

aspiro[5-5]undecane f 

A-2: Tetrakis[3-(3,5-di-t-butyi-4-hydroxyphenyl)-pro^ 
20 A-3: 1,3 T 5-Tris(4-t-butyl-3-hydroxy-2,6-dimethylbenzyl) isocyanurate, 

A-4: 1,3 f 5-Tris(3 f 5-di-t-butyl-4-hydroxybenzyI) isocyanurate, 

A-5: 1 ,3 f 5-Trimethyl-2,4,6-tris(3,5-di-t-butyI-4-hydroxyben2yI)benzene f 

A-6: Triethyiene glycol bis^d-t-butyl-S-methyl-^hydroxyphenyOproptonate, 

A-7: Octadecyl 3-(3,5-di-t-butyl-4-hydroxyphenyl)-proplonate, 
25 A-8: Bis[2-t-butyl-4-methyl-6-(3-t-but^ terephthalate, 

A-9: 1 ,1 ,3-Tris(2-methyl-4-hydroxy-5-t-butylphenyI)butane. 

Any of these hindered phenolic compounds can be used in the present invention, but compounds of A-1 
to A-4 are preferred because of their conspicuous effects, and more preferred is A-1. 

With reference to the hindered piperidine compounds of (B), the compounds represented by the formula 
so (B-1) are, for example, disclosed in U.S. Patent No. 4,331 ,586, the compounds represented by the formula (B-2) 
are, for example, disclosed in U.S. Patent No. 4,086,204, and the compounds represented by the formula (B-3) 
are, for example, disclosed in U.S. Patent No. 4,104,248. They are commercially available and among them, 
preferred are compounds represented by the formula (B-1) and compounds represented by the formula (B-2). 
In the formula (B-2), -C 8 H 17 is usually t-octyi, i.e., 1 ,1 , 3,3-tetramethyIbutyl, and such compound wherein -CsH^ 
35 is 1 ,1 ,3,3-tetramethytbutyl is available in the commercial market 

The hindered piperidine compounds of (C) used in the present invention are represented by the afore-men- 
tioned formula (C-1) or (C-2). R t in the formula (C-1) is hydrogen or alkyl or 1-3 carbon atoms, among which 
hydrogen and methyl are preferred from the point of inhibition of light deterioration. R 2 in the formula (C-2) is 
hydrogen or alkyl of 1-3 carbon atoms, among which hydrogen and methyl are preferred from the point of inhibi- 
40 tion of light deterioration. 

The benzoate compounds of (D) used in the present invention are represented by the aforementioned for- 
mula (D-1). R 3 in the formula (D-1) is t-butyl or t-amyl. and t-butyi is preferred from the point of inhibition of light 
deterioration. 

The phosporous compounds of (E) used in the present invention are selected from those represented by 
45 the aforementioned formulas (E-1) through (E-5) which are expressed by the following chemical names. 
E-1: Bis(2 f 4-di-t-butylphenyl) pentaerythrito! diphosphate, 
E-2: Tris(2,4-di-t-butylphenyl) phosphite, 

E-3: Bis(2,6-dR-butyI-4-methy?phenyl) pentaerythritol diphosphite, 
E-4: Distearyi pentaerythritol diphosphite, 
so E-5: Tetrakis(2,4-di-t-butyiphenyl) 4,4'-biphenylene diphosphonite. 

Among these phosphorous compounds of (E), E-1 and E-2 are preferred. 

The amide compounds of (F) used in the pres nt invention are represented by the aforementioned formula 
(F-1). R4 in the formula (F-1) is alkyl or alkenyl of 5-21 carbon atoms and preferably alkyl, more preferably alkyl 
of 1 1-18 carbon atoms. The symb I m in the formula (F-1) is an integer of 1-6. Examples of amide compounds 
55 of (F) are methyienebisstearylamide, thylenebisstearylamide, ethyienebisoleylamide, and hexamethylenebis- 
stearylamide. 

The above compounds (A), (B) f (C), (D), (E) and (F) are essential components in the present invention. 
Amounts of these components based on 100 parts by weight of the polypropylene resin containing a-oiefinic 
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copolymer rubber and inorganic filler are 0.01-1 part by weight, preferably 0.02-0.5 part by weight of hindered 
phenolic compound (A), 0.01-1 part by weight, preferably 0.1-0.5 part by weight of hindered piperidine com- 
pound (B), 0.01-1 part by weight, preferably 0.1-0.5 part by weight of hindered piperidine compound (C), 0.01-1 
part by weight, preferably 0.1-0.5 part by weight of benzoate compound (D), 0.01-1 part by weight, preferably 

5 0.02-0.5 part by weight of phosphorous compound (E), and 0.01-1 part by weight, preferably 0.02-0.5 part by 
weight of amide compound (F). If amounts of these compounds (A), (B), (C), (D), (E) and (F) are less than 0.01 
part by weight, the desired effect cannot be sufficiently exhibited, and addition of them in the amounts of more 
than 1 part by weight gives no further increase of effect and is economically disadvantageous. 

Furthermore, according to the present invention, stability against heat, oxidation and light, especially stabi- 

10 lity against heat and oxidation can be further improved by adding a sulfur compound of (G) in addition to the 
compounds of (A), (B), (C), (D) f (E) and (F). The sulfur compounds of (G) are represented by the aforementioned 
formula (G-1) or (G-2). Ffe in the formula (G-1) is alkyl of 4-20 carbon atoms and is preferably alkyl of 12-18 
carbon atoms. R« in the formula (G-2) is alkyl of 4-20 carbon atoms and is preferably alkyl of 6-1 8 carbon atoms. 
Of these sulfur compounds of (G), those which are represented by the formula (G-2) are preferred and espe- 

15 cially preferred are those of Re being alkyl of 6-1 8 carbon atoms. 

Hitherto, it has been considered that hindered amine type light stabilizers and sulfur type antioxidants have 
antagonium and their combination use is not preferred. However, it has become clear by the present invention 
that if the sulfur compound is used in a small amount, the effect is rather improved. That is, when sulfur com- 
pound (G) is used in the present invention, an amount thereof is 0.2 part by weight or less based on 100 parts 

20 by weight of the polypropylene resin mixture containing a-olefinic copolymer rubber and inorganic filler, and 
excess addition thereof is not preferred because stability against light, in particular, is deteriorated. It is prefer- 
red to use the sulfur compound in an amount of at least 0.005 part by weight in order to exhibit the notabl 
effect of using the sulfur compound. More preferred range of addition amount of the sulfur compound (G) is 
0.01-0.1 part by weight based on 100 parts by weight of the polypropylene resin mixture. 

25 As far as properties of the composition are not damaged, the polypropylene resin composition of the present 

invention may further contain other additives such as antioxidants, light stabilizers, metal deactivators, metallic 
soap, nucleating agents, lubricants, antistatic agents, flame retardants and pigments. 

Any methods suitable for obtaining homogeneous compositions can be employed for blending the polyp- 
ropylene resin with the a-olefinic copolymer rubber, the inorganic filler, the components (A), (B), (C), (D), (E) 

30 and (F), the optional component (G) and, other additives to be used, if necessary. That is, these components 
may be simultaneously blended or may be respectively blended in a plurality of steps. Furthermore, a part or 
all of these components may be blended as masterbatches. These components can be kneaded by usual 
methods, for example, using roll, Banbury mixer, single-screw extruder, twin-screw extruder, or the like. 

As explained above, the present invention provides polypropylene resin compositions which have high 

35 stability against heat, oxidation and light by adding to a polypropylene resin containing an a-olefinic copolymer 
rubber and an inorganic filler a specific hindered phenolic compound, a specific high-molecular hindered piperi- 
dine compound, a specific low-molecular hindered piperidine compound, a specific benzoate compound, a 
specific phosphorous compound, and a specific amide compound, and. if necessary, a specific sulfur com- 
pound. Therefore, these polypropylene resin compositions are especially useful as materials for parts which 

40 are exposed to heat, oxygen and light in use, for example, parts of automobiles and electrical equipments. 
The following nonlimiting examples will further explain the present invention. 

Example 1 

45 The components as shown in Table 1 were added to unstabflized propylene-ethylene block copolymer 

(ethylene content of 7.3% by weight) and they were mixed by a Henschel mixer and further kneaded and pel- 
letized by a 30 mm© twin-screw extruder. The resulting pellets were molded into test pieces of 60 x 40 x 1 mm 
by a 5.5 ounce injection molding machine. These test pieces were subjected to a weathering test 

The weathering test was carried out in a Sunshine weatherometer (hereinafter referred to as "SWOM") 
so under the conditions of a black panel temperature of 83°C and a water spray cycle of 1 8 min/120 min. Evaluation 
was effected by measuring the time before occurrence of cracks on the surface of the test piece. The results 
are shown in Table 1 as a life until cracking. 

Separately, test pieces of 40 x 40 x 1 mm were prepared and stabilities against h at and oxidation were 
evaluated by measuring the time before 30% of area of the test piece mbrittled in a Geer oven of 150°C. The 
55 results are shown in Table 1 as a life until embrtttlement 

In this example, ethylene-propylene copolymer rubber having an ethylene content of 75% by weight was 
used as an a-olefinic copolymer rubber. 

In Table 1 , amounts of a-olefinic copolymer rubber and the inorganic filler ar shown as % by weight based 

7 
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on the total amount of th base copolymer, the a-olefinic copolymer rubber and the inorganic filler, and amounts 
of oth r additives are shown as part by weight based on 100 parts by weight of the total amount of the base 
copolymer, the a-olefinic copolymer rubber and the inorganic filler. 

Marks A-1 to A-9, B-1 to B-3 and E-1 to E-5 for additives in Table 1 indicate the compounds mentioned 
5 hereinbefore as additives used in the present invention. Among them, B-1, B-2 and B-3 indicate mixtures of 
the repeating unit n being about 2-10. Other marks for additives indicate the following compounds. 

C-1: 2-Methyl-2-(2,2,6,64etramett^^ 

C-2: Bis(2,2,6,6-tetramethyi-4-piperidyl) sebacate. 

D-1: 2,4-Di-t-butylphenyi 3,5-di-t-butyl-4-hydroxybenzoate. 
10 F-1: Ethylenebisstearylamide. 

G-1: Dimyristyl thiodipropionate. 

G-2: Pentaerythritol tetrakis(3-dodecylthiopropionate). 

The mark <— in Table 1 means that the same compound as of the left column was used. 
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Claims 

1. A polypropylene resin composition which comprises 1 00 parts by weight of a polypropylene resin mixture 
comprising a polypropylene, 5 to 40 % by weight of an a-olefinic copolymer rubber and 5 to 40 % by weight 
of an inorganic filler, each based on the total weight of the mixture, and said composition further comprising 
the following components: 

(A) 0.01 to 1 part by weight of a hindered phenolic compound having a molecular weight of not less 
than 500; 

(B) 0.01 to 1 part by weight of a high-molecular hindered piperidme compound having a repeating unit 
selected from the following formulas (B-1) through (B-3): 



/ 




wherein n is 2 to 20, 




wherein n is 2 to 20. 




wherein n Is 2 to 20; 

(C) 0.01 to 1 part by weight of a low-molecular hindered piperidine compound selected from the following 
formulas (C-1) and (C-2): 



12 



# 
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wherein Ri is hydrogen or alkyl of 1 to 3 carbon atoms, 



15 



20 



CH. 



CH, 



CH- 



H 3 CJ o 
R 2 -N )- O-C 



CH 



2^8 



:-o-( n-i 



I CH 3 



(C - 2) 



25 



wherein R 2 is hydrogen or alkyl of 1 to 3 carbon atoms; 

(D) 0.01 to 1 part by weight of a benzoate compound represented by the following formula (D-1): 



30 



HO 




C - O 




(D - 1) 



35 



wherein Rg is t-butyi or t-amyi; 

(E) 0.01 to 1 part by weight of a phosphorous compound selected from the following formulas (E-1) 
through (E-5): 



40 



45 




t-C 4 H 9 



t-C 4 H 9 



o-ch 2n ^ ch 2 -o^ 

v °- p C X ✓ p - 0- O' i: ' c * H 9 

0-CH 2 / CH 2 *0 



(E - 1) 
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t " C 4 H 9 



t~C 4 H 9 



o-ch 2n ^ ch 2 -o^ 

0-CH 2 X CH^CK 



t"C 4 H g 



t-C 4 H 9 



(E-3) 



Y5 



/°- CH 2\ / CH 2-°X 

H 37 C 18-°- P N ^ / P -°- C 18 H 37 

0-CH 2 CH 2 -0 



(E-4) 



20 



25 



/ 



/ 

: * C 4 H 9^3"° 



t-C 4 H 9 



/ 




(E-5) ; 



30 



35 



and 

(F) 0.01 to 1 part by weight of an amide compound represented by the following formula (F-1 ): 



O 

1 



o 



R 4 -C-NH t CH 2 "*ir~ NH ~ C ~ R 4 



(F-1) 



wherein R4 is alky! of 5 to 21 carbon atoms or alkenyi of 5 to 21 carbon atoms, and m is an integer of 1 to 
6. 

40 2. The composition according to claim 1 . which further comprises not more than 0.2 part by weight of a sulfur 
compound selected from the following formulas (G-1) and (6-2): 



45 



O 

I! 

R 5 -0-C-CH 2 CH 2 



(G-1) 



50 
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wherein R 5 is alkyl of 4 to 20 carbon atoms, 

' o N 

I 



R 5 -S-CH 2 CH 2 -C-0-CH 2 - 
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(G-2) 
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wherein Re is alkyl of 4 to 20 carbon atoms. 

3. The composition according to claim 1, wherein said a-olefinic copolymer rubber comprises a copolymer 
rubber of ethylene with another a-olefine having 3 to 12 carbon atoms. 

5 

4. The composition according to claim 3, wherein an ethylene content in said copolymer rubber is 45 to 95 
% by weight based on the weight of the copolymer rubber. 

5. The composition according to claim 1, wherein said inorganic filler is selected from talc, carbon black, 
10 titanium dioxide, zinc oxide, aluminum hydroxide, calcium carbonate, magnesium carbonate, calcium sul- 
fate, barium sulfate, calcium silicate, magnesium silicate, micas, seitaite, kaolin, zeolite, silica, asbestos, 
glass fiber, carbon fiber, barium b'tanate and lead titanate. 

6. The composition according to claim 5, wherein said inorganic filler comprises talc. 

15 

7. The composition according to claim 6, wherein said inorganic filler comprises talc and another inorganic 
filler. 

a. The composition according to claim 7, wherein said another inorganic filler is present in an amount of 0 to 
20 20 % by weight based on the weight of the polypropylene resin mixture. 

9. The composition according to claim 1, wherein said hindered phenolic compound (A) having a molecular 
weight of not less than 500 is 3,9-bis(2-{3-{3-t-butyI-4-hydroxy-5-methylphenyl)propionyloxy}-1 ,1 -dimethy- 
lethyQ-2,4,8 f 10-4etraoxaspiro[5-5]undecane, tetrakis[3-(3,5-di-t-butyl-4-hydroxyphenyl)propionyIoxym thyi] 
25 methane, 1 ,3,5-tris(4-t-butyl-3-hydroxy-2,6-dimeth^benzyl) isocyanurate, 

1 ,3,5-tris(3,5-di-t-butyl-4-hydroxybenzyl) isocyanurate, 
I^.S^rimethyl^^.S-tristS^i-t-butyl^hydroxybenzyObenzene, 
triethyiene glycol bis[3-(3^-butyl-5-rnethyl-4-hydroxyphenyl)propionate] I 

octadecyi 3-(3,5-di-t-butyl-4-hydroxy phenyf )pro pionate, bis[2-t-butyM-methyf-6-(3-t-butyl-5-methyt-2- 
30 hydroxybenzy!)phenyI] terephthalate, or 

1 ,1 ,3-tris(2-methyl-4-hydroxy-5-t-butylphenyl)butane, 



10. The composition according to claim 9, wherein said hindered phenolic compound (A) having a molecular 
weight of not less than 500 is 3,9-bis[2-[3-(3-t-butyI-4-hydroxy-5-methyIphenyl)propionyloxy)-1 ,1 -dimethy- 

35 lethyfj-2,4,8, 1 0-tetraoxaspiro[5-5]undecane. 

11. The composition according to claim 1, wherein said high-molecular hindered piperidine compound (B) has 
a repeating unit of the formula (B-1) or (B~2). 

40 12. The composition according to claim 1, wherein said low-molecular hindered piperidine compound (C) has 
the formula (C-1) in which R, is hydrogen or methyl, or has the formula (C-2) in which R 2 is hydrogen or 
methyl. 

13. The composition according to claim 1 , wherein said benzoate compound (D) has the formula (D-1) in which 
45 R 3 is t-butyl. 

14. The composition according to claim 1, wherein said phosphorous compound (E) has the formula (E-1) or 
(E-2). 

so 15. The composition according to claim 1, wherein said amide compound (F) has the formula (F-1) in which 
Ri is alkyl of 11 to 18 carbon atoms. 

16. The composition according to claim 1, wherein said amide compound (F) is methylenebisstearylarnide, 
ethylenebisstearylamide, ethylenebisoleylamide, or hexamethylenebisstearylamide. 

55 

17. The composition according to claim 1, which contains 0.02 to 0.5 part by weight of said hindered phenolic 
compound (A), 0.1 to 0.5 part by weight of said high-molecular hindered piperidine compound (B), 0.1 to 
0.5 part by weight of said low-molecular hindered piperidine compound (C), 0.1 to 0.5 part by weight of 

15 
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said benzoate compound (D), 0.02 to 0.5 part by weight of said phosphorous compound (E), and 0.02 to 
0.5 part by weight of said amide compound (F), each based on 100 parts by weight of said polypropylene 
resin mixture. 

18. The composition according to claim 2, wherein said sulfur compound has the formula (G-1) in which R 5 is 
alkyl of 12 to 18 carbon atoms. 

19. The composition according to claim 2, wherein said sulfur compound has the formula (G-2) in which Re Is 
alkyl of 6 to 18 carbon atoms. 

20. The composition according to claim 2, wherein said sulfur compound is present in an amount of 0.01 to 
0.1 part by weight based on 100 parts by weight of said polypropylene resin mixture. 



16 
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